Congenitally T and B cell-de cient SCID mice and T cell-de cient NUDE mice, with BALB:c mice as immunologically normal controls, were inoculated with Rhinosporidium seeberi. At 3 and 16 weeks after inoculation, no evidence of rhinosporidiosis was detected. The reasons for the failure to establish rhinosporidiosis in immunode cient or normal mice remain obscure.
Introduction
Rhinosporidium seeberi, the cause of human and animal rhinosporidiosis, has never been found to be infective in normal or iatrogenically immunosuppressed experimental animals. We attempted to induce R. seeberi infection in congenitally immunode cient SCID and NUDE mice. The former are de cient in functional B and T cells [1] , and the latter are de cient in T cells. No previous reports exist on attempts to inoculate congenitally immunodecient animals with R. seeberi. The mouse, although commonly used as an animal model for microbial diseases of mammals, has not been reported to be a natural host of rhinosporidiosis.
Materials and methods
The terminology of the morphological elements of R. seeberi used in this paper are as reviewed earlier [2] .
Mice
Six-week-old SCID (10 male and 10 female) mice (Animal Resources Center, Canning Vale, Australia) were used. This age class was preferred because 'by 10 -14 months of age, virtually all SCID mice are leaky' in that they 'generate a few clones of functional B and T cells' [1] . The mice were maintained in an Isotec germ-free isolator (Harlan Isotec Systems, Bicester, UK) at 27 -29°C for 4 weeks for stabilization after importation, prior to the beginning of the experiment. They were fed Rodent Autoclavable Pellets (Glen Forrest Stockfeeders, Glen Forrest, Western Australia), with sterile tap water containing cipro oxacin ('Ciprobay'; Bayer Werke, Leverkusen AG, Germany) 20 mg kg ¼ 1 per mouse each day.
Four male and four female NUDE mice (Animal Centre, Institute for Medical Research, Kuala Lumpur, Malaysia) were maintained similarly. Three male and three female BALB:c mice were maintained in the conventional manner.
Inoculum
Endospores and juvenile sporangia from human rhinosporidial tissue, puri ed on Percoll columns [3] with their electron dense bodies (EDBs), the putative ultimate generative unit of R. seeberi [4] released by sonic disintegration (endospore and EDB counts of 550 cells mm ¼ 3 and 365 cells mm ¼ 3 , respectively), mixed (1:1) with human nasal rhinosporidial tissue homogenized in phosphate-buffered saline (PBS; pH 7·2) were used as inocula.
The EDBs were included on account of the claim that the EDB is the ultimate generative unit of R. seeberi. The viability of the puri ed endospores was evident from their development into sporangia during storage.
Inoculation
The mice were all injected in the right rear footpad with 0·05 ml of the endospore:EDB suspension through a 26 gauge needle. The footpad was used for several reasons. First, it has been suggested that R. seeberi grows most often in the anterior nasal passages or conjunctiva because of their lower temperature, as is probably the case in the footpad. Second, the footpad is easily observed for external abnormalities and is easily processed for histology. Third, the injected endospores are expected to be retained and not to be diffused elsewhere as could be the case if the organism were inoculated intramuscularly elsewhere on the body, or subcutaneously, intravenously or intraperitoneally, or by instillation into the nasal passages. Sites other than the footpad were previously found not to support the growth of R. seeberi [2] . Intranasal insuf ation or smearing of the respiratory mucosa with endospores to simulate one putative natural route of infection was avoided because of the dif culty of quantitatively controlling the inoculum in all the animals. Finally, percutaneous inoculation was considered appropriate because it has been claimed [5] to be a route of infection in natural rhinosporidiosis.
Sampling
The inoculated footpad of a BALB:c mouse was excised (under chloroform euthanasia) and used for basal appearances of injected endospores.
After 3 weeks, half of each batch of test mice and two of the control BALB:c mice were examined under chloroform euthanasia; the internal organs and regional lymph nodes were examined macroscopically and the injected footpads were removed and xed in buffered 10% formol-saline for histology (periodic acid-Schiff [PAS] and hematoxylin and eosin [H&E] stains). The rest of the mice were similarly examined after 16 weeks.
Results

Macroscopic observations
None of the test or control mice showed external abnormalities at the inoculation site or elsewhere on the body, in internal organs or in the regional lymph nodes.
Microscopic observations
The footpad of the BALB:c mouse (endospore inoculum control) which was sampled 1 h after inoculation showed the characteristic deep magenta staining of the PAS-positive endospores of R. seeberi in the tissue spaces (Fig. 1) . The EDBs were not seen. None of the immunode cient test (SCID or NUDE) or control (BALB:c) mice sampled at either 3 or 16 weeks showed any in ammatory reactions at the site of inoculation in their foot pads, nor were the endospores or sporangia of R. seeberi visible (Fig. 2) .
Discussion
Our negative results con rm earlier reports [2] , and might indicate that factors other than speci c adaptive immune hitherto been used as experimental inocula) and that of its putative saprobic forms in their natural aquatic habitat. Synergistic effects with other micro-organisms in the natural aquatic habitat of R. seeberi may potentiate its virulence. Finally species-or individual-speci c interactions between R. seeberi and the host cells, such as interactions mediating adherence, could be involved in determining whether or not a mammal is susceptible. In the present study the disappearance of the injected endospores could possibly have been due to non-speci c phagocytic activity, which would suggest a complete, constitutive and non-speci c resistance of the mouse to rhinosporidiosis. responses could account for the negativity. Biochemical or nutritional factors in the mouse may not support the pathogen. There may be basic differences between the virulence of the tissue stages of R. seeberi (which have
